Measurement and biological correlates of antibody bioactivity during antibody immunotherapies.
An important factor in the effectiveness of antibody immunotherapies is the antibody bioactivity, or the availability of free binding sites. Bioactivity may be decreased in settings where the target antigen exists in a soluble form capable of binding to circulating antibody. Because many antigens have soluble forms, we developed a method for determining if antibody is bound by soluble antigen in vivo. As a model system, we studied the interaction of soluble interleukin-2 receptor alpha (Tac; IL2R alpha; CD25) and anti-Tac antibody. We show first that HPLC readily separates free antibody from antibody which is monovalently or bivalently bound by soluble antigen. Further, we demonstrate that the distribution of the three forms of antibody accords with predictions of mass action and the binomial probability distribution. These methods were used to examine the bioactivity and concentration of free antibody in 14 patients undergoing therapeutic trial with Humanized anti-Tac antibody in leukemia and lymphoma. Results of two contrasting patients are highlighted. Low bioactivities correlated with reduced targeting of tumor cells and reduced therapeutic effectiveness. This report highlights the importance of soluble antigen in antibody therapies and demonstrates a simple method for evaluating in vivo bioactivity of antibody after therapeutic administration.